リンゴJM台木の in vitro における発根性 by 増田 哲男 et al.
リンゴJM台木の in vitro における発根性








果樹研報 Bull. Natl. Inst. Fruit Tree Sci. 5 : 79-86, 2006 
原著論文
リンゴJM台木の invitroにおける発根性tl




Characteristics of in vitro Rooting in the Apple Rootstock of JM-seriers 
Tetsuo MASUDA, Hideo BESSHO, Kazunori Kuno, Yuji INOMATA and Masato WADA 
Department of Apple Research, National Institute of Fruit Tree Science, 
National Agriculture and Bio-oriented Research Organization, 
Shimokuriyagawa, Morioka, Iwate 020-0123, Japan. 
Summary 
A number of factors that affect the in vitro rooting of JM-rootstocks (JMl, JM2, JM5, JM7 and JMS) and three 
Controls (M0-84; Matus prunifolia Borkh. var. ringo Asami, strain M0-84, Morioka-seishi; Malus prunサolia
Borkh. var. ringo Asami, strain Morioka-seishi, and M.9EMLA)have been examined. 
When the concentration of sugar was raised from O to 30切 ina medium supplemented with 1/2 inorganic salts 
of MS medium and 0.1 m叫IBA,the rate of root formation in the JM rootstocks and controls increased, except for 
M.9EMLA and JM2. The effect of sucrose concentration on the number of roots differed from the effect on the 
rate of root formation. 
With the exception of JM2, no influence of IBA concentration on the rate of root formation was observed in JM 
rootstocks and controls in a medium supplemented with 1/2 inorganic salts of MS medium and 30切 sucrose.In 
JM2, the addition of IBA to the medium decreased the rate of root formation. There was no clear effect of IBA 
concentration on root number among the rootstocks. 
The rate of root formation in al JM rootstocks and controls decreased under high concentration of inorganic 
salts in the MS medium supplemented with 0.1 m叫 IBAand 30叫 sucrose.Especialy, the inhibition of root 
formation in JM2 was particularly noticeable. Similar effects of the concentration of inorganic salts were observed 
in both rate of root formatuion and root number. 
No influence of kind of sugar was observed the media supplemented with 1/2 inorganic salts of MS medium, 0.1 
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mg/I IBA and 30 g/1 sucrose, in JM rootstocks and controls expect for M.9EMLA, JM2 and JM8. However, the rate 
of root formation of M.9EMLA, JM2 and JM8 was clearly decreased by the usage of sucrose, fructose and glucose 
as a sugar of the rooting medium, respectively. Similarly, the number of JM8 and M.9EMLA roots was decreased 
by the usage of fructose and glucose, respectively. 
The most favorable combinations for rooting were 30 g/1 sorbitol and 1/4 inorganic salts of MS medium for JM2, 
and30臥1sucrose and 1/4 inorganic salts of MS medium for JM8. 
These results suggest that the rooting performance of the JM-rootstocks depended on the kind of sugar, 
concentratuion of sugar and concentration of inorganic salts inthe MS medium, and that the JM-rootstocks had 
high rooting potential than the control rootstocks. 























ートの増殖や発根について， M.9,M.26, M.27, CGSO, マ
ルバカイドウなどで多数の報告がある これら台木品種では，
シュートの増殖は多くの場合 1~3mg/I 6-benzylamino 
purine (BAP) を添加した MS培地(Murashige・Skoog,
1962) を基本とし，必要に応じて0.1~lmg/1 3-indole 






acid (IAA) よりもIBAが適しており， 0.1~3mg/l の濃
度が効果的であるとされている（石原， 1980a; 石原，










試験管内で培養 ・維持しているJM台木 (JMl,JM2, 
JM5, JM7, JM8)並びに対照品種としてマルバカイド
ウM0-84(Matus prunがoliaBorkh. var. ringo Asami, strain 
M0-84, 以下M0-84と略），マルバカイドウ盛岡セイシ



























Table 1. List of BAP and IBA combinations in the MS basal media 
for micropropagation in JM-rootstocks OMl, JM2, JM5, 
JM7 and JM8)and control(M0-84:Ma/us prunifolia Borkh. 
var. ringo Asami, strain M0-84, Seishi: Ma/us prunifolia 
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Fig. 1.Effect of sucrose concentration on root formation in the JM-rootstocksOMl, JM2, JM5, JM7 and JMS)and control(M0-84Malus 
prunifolia Borkh. var. ringo Asami, strain M0-84, Seishi: Malus prunげoliaBorkh.var. ringo Asami, Morioka-seishi and M.9E: 
M.9EMLA). Rootstock shoots were cultured for 6 weeks on a 1/2 MS solid medium containing 0.1 mg/I IBA and several 















野 • 石原， 1980;塚原， 1990). これまでに，培地への
スクロースの添加により発根が抑制されるとの報告はな
い（石原， 1980a; 石原， 1980b; Styler・Chin, 1985 ; 













では， 1 mg/I IBAの濃度で比較的多く ，lOmg/1IBAの濃
度では低下する傾向がみられた．しかし， M.9EMLA,
（ ? ）
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JM2, JM5およびJMSではIBA濃度とは明確な関係が認
められなかった (Fig.2). 



















た， JM2では1/16~ 1 /4倍の無機塩濃度で概ね80% の発
根率が得られたが，それ以上の濃度では著しく低下した
また， M.9EMLAでは1/ 16~ 1 /2倍の無機塩濃度範囲で
は約20%の発根率であり，それ以上の濃度では低下した
(Fig. 3). 
発根数については， JM7および}MSで1/ 16~ 1/2倍の無
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Fig. 2. Effect of IBA concentration on root formation in the JM-rootstocks and control. Rootstock shoots were cultured for 6 weeks 
on a 1/2 MS solid medium containing 30 g/l sucrose and several concentrations of IBA in test tubes. Left: Rate of root 
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Fig. 3. Effect of inorganic salt concentration in the MS medium on root formation in the JM-rootstocks and control. Rootstock shoots 
were cultured for 6 weeks on MS solid media with various inorganic salt concentrations, containing 30g/l sucrose and O.lmg/1 IBA 
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Fig. 4. Effect of type of sugar on root formation in the JM-rootstocks and control. Rootstock shoots were cultured for 6 weeks on a 
1/2 MS solid medium containing 30g/l sugar and O.lmg/1 IBA in test tubes. Left: Rate of root formation; Right: Number of
















Table 2. Effect of the combination of inorganic salt concentrations, 
sugar type and IBA concentration on root formation in the 
apple rootstock, ]M2. Rootstock shoots were cultured for 














Sorb1tol ゜Sorb1tol 0. 1 Sucrose ゜Sucrose 0. 1 
Sorbitol 0 
Sorbitol 0. 1 
Sucrose 0 





















z: 1/1:the same concentration of inorganic salts of the MS basal 
medium; 1/4: 1/4 inorganic salts in the MS basal medium. 
Y: Containing 30g/J sorbitol or 30g/J sucrose in the MS medium. 
Table 4. Effect of the combination of inorganic salt concentrations, 
sugar type and IBA concentration on root formation in the 
apple rootstock, JM8. Rootstock shoots were cultured for 
6 weeks on a modified MS solid medium in test tubes. 
Inorganic 
Sugar' 
IBA Root formation No. of 
salts ' (mg/1) （％） root 
1/1 Fructose ゜ 1. 7 0 33 1/1 Fructose 0. 1 10.0 1. 61 1/1 Sucrose ゜ 13.3 1. 44 1/1 Sucrose 0. 1 31 7 1 53 
1/4 Fructose ゜ 26. 7 2. 94 1/4 Fructose 0. 1 60.0 2. 25 1/4 Sucrose ゜ 83.3 2. 43 1/4 Sucrose 0. 1 76. 7 2. 74 
2: 1/1:the same concentration of inorganic salts of the MS basal 
medium; 1/4: 1/4 morganic salts in the MS basal medmm. 
Y: Contammg 30 g/1 fructose or 30g/l sucrose m the MS medium. 
低下するとの報告はみられない (James・Thurbon,1979 ; 












Table 3. Dispersion analysis on the effect of the combination of 
inorganic salts concentration, type of sugar and IBA 
concentration on root formation in the apple rootstock, ]M2. 
z Root formation(%) No. of root Factor 
Fo fJ (%) Fo p (%) 
Inorganic salts (A) 311. 47 * 63. 7 86. 76 * 39.6 
Sugar (B) 25. 52 * 5.0 21. 78 * 9. 6 
IBA (C) 96. 31 * 19. 6 55. 66 * 25. 3 
AB 9. 63 * 1.8 2. 83 0. 8 
AC 9. 53 * 1.8 20. 06 * 8. 8 
BC 13. 89 * 2.6 12. 92 * 5.5 
ABC 4. 74 * 1.0 0.45 0. 2 
e 4. 5 10.2 
Total 100 100 
2: See Table 2. 
*, **: Significant at the 5% and 1 % level, respectively. 
Table 5. Dispersion analysis on the effect of the combination of 
inorganic salt concentrations, type of sugar and IBA 
concentration on root formation in the apple rootstock, ]M8. 
Root formation (%) No. of root 
Factor2 
() (%) () (%) Fo Fo 
Inorganic salts (A) 195. 51 * 66.8 30. 25 * 50.8 
Sugar (B) 49. 51 * 16. 7 1. 06 0. 1 
IBA (C) 10. 56 * 3. 3 0. 98 1. 7 
AB 5. 59 * 1. 6 1. 13 0. 2 
AC 0.01 0. 3 3. 16 3.8 
BC 8. 66 * 2.6 0. 03 0. 1 
ABC 0. 04 * 1. 4 4.94 * 6.8 
e 7.3 36.5 
Total 100 100 
z: See Table 4. 



























JM2, JM5, JM7, JMS)および対照品種（マルバカイド
ウM0-84: Matus prunifolia Borkh. var. ringo Asami, 
strain M0-84, マルバカイドウ盛岡セイシ：Matus prunifoli.a 
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